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ABSTRACT
The domination polynomial of a graph G of order n is the polynomial D(G, x) =
∑n
i=γ(G) d(G, i)x
i, where d(G, i) is the number of dominating sets of G of size i, and
γ(G) is the domination number of G. The roots of domination polynomial is called
domination roots. In this article, we compute the domination polynomial and domina-
tion roots of all graphs of order less than or equal to 6, and show them in the tables.
1 Introduction
Let G = (V,E) be a graph of order |V | = n. For any vertex v ∈ V , the open neighborhood
of v is the set N(v) = {u ∈ V |uv ∈ E} and the closed neighborhood of v is the set
N [v] = N(v) ∪ {v}. For a set S ⊆ V , the open neighborhood of S is N(S) =
⋃
v∈S N(v)
and the closed neighborhood of S is N [S] = N(S) ∪ S. A set S ⊆ V is a dominating set
if N [S] = V , or equivalently, every vertex in V − S is adjacent to at least one vertex in
S. The domination number γ(G) is the minimum cardinality of a dominating set in G.
For a detailed treatment of this parameter, the reader is referred to [9]. Let D(G, i) be
the family of dominating sets of a graph G with cardinality i and let d(G, i) = |D(G, i)|.
The domination polynomial D(G, x) of G is defined as D(G, x) =
∑|V (G)|
i=γ(G) d(G, i)x
i, where
γ(G) is the domination number of G ([8]). A root of D(G, x) is called a domination root
of G.
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We can obtain some information about a graph, by using its domination polynomial.
(See [1]). Similar to another graph polynomials, it is natural that, we have a atlas for
domination polynomial and domination roots of graphs with order at most 6. For more
information on these subjects refer to [1, 2, 3, 4, 5].
In this paper, we obtain the domination polynomials and domination roots of all connected
graphs of order one to six. Let us to say that, these tables has published in [6, 7]. Thanks
to ArXiv for letting us to publish them for more access. Note that for disconnected
graphs, we can use the following theorem:
Theorem 1.([8]) If a graph G has m components G1, . . . , Gm, then D(G, x) =
D(G1, x) · · ·D(Gm, x).
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Graphs
x
Domination roots
0
x2 + 2x −2, 0
x3 + 3x2 + x
x3 + 3x2 + 3x
x3 + x(1 + x)3
0,−3.147899036
−0.4260504821± 0.368989407i
x4 + 4x3 + 4x2 −2,−2, 0, 0
x4 + 4x3 + 5x2 + x 0,−0.2451223338
−1.87743883± 0.7448617666i
0, −3±
√
5
2
0, −3±
√
3i
2
Domination
Polynomial
Graphs Domination rootsDomination
Polynomial
x4 + 4x3 + 6x2
x4 + 4x3 + 6x2 + 2x
0,−0.4563109873
−1.771844506± 1.115142508i
(1 + x)4 − 1 −2, 0,−1± i
x4 + x(1 + x)4
0,−0.4502995221,−3.629658127
−0.4600211756± 0.6326241936i
x5 + 5x4 + 7x3 + 2x2 0, 0,−2, −3±
√
5
2
x5 + 5x4 + 8x3 + 3x2
0, 0,−0.5344287681
−2.232785616± 0.7925519925i
0, 0,−2±
√
2i
4
Graphs Domination rootsDomination
Polynomial
0,−0.2167154222± 0.2823339038i
−2.283284578± 1.637266504
x5 + 5x4 + 8x3 + 3x2 0, 0,−0.5344287681
−2.232785616± 0.7925519925i
x5 + 5x4 + 9x3 + 6x2
0, 0,−2
−3±√3i
2
x5 + 5x4 + 9x3 + 4x2 0, 0,−0.6467900358
−2.176604982± 1.202820819i
x5 + 5x4 + 10x3 + 5x2 0, 0,−0.7243177963
−2.137841102± 1.527312251i
x5 + 5x4 + 9x3 + 6x2 0, 0,−2,
−3±√3i
2
x5 + 5x4 + 10x3 + 4x2 + x
Graphs Domination rootsDomination
Polynomial
x5 + 5x4 + 9x3 + 5x2 + x
0,−2.121964427± 1.053755774i
−0.3780355730± 0.1877303705i
x5 + 5x4 + 10x3 + 8x2 + x
x5 + 5x4 + 10x3 + 7x2 0, 0,−1.430159709
−1.784920145± 1.307141279i
x5 + 5x4 + 10x3 + 7x2 0, 0,−1.430159709
−1.784920145± 1.307141279i
x5 + 5x4 + 9x3 + 7x2 + x 0,−0.1808274866,−2.380277569
−1.219447472± 0.914473663i
x5 + 5x4 + 10x3 + 7x2
0, 0,−1.430159709
−1.784920145± 1.307141279i
0,−0.1516251043,−1.660992532
−1.593691182± 1.196158336i
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Graphs Domination rootsDomination
Polynomial
x5 + 5x4 + 10x3 + 8x2 + x 0,−0.1516251043,−1.660992532
−1.593691182± 1.196158336i
x5 + 5x4 + 10x3 + 9x2 0, 0,−2.392646782
−1.303676609± 1.435949864i
x5 + 5x4 + 10x3 + 9x2 0, 0,−2.392646782
−1.303676609± 1.435949864i
x5 + 5x4 + 10x3 + 10x2 + x 0,−0.1118203324,−2.560040682
−1.164069493± 1.462263254i
x5 + 5x4 + 10x3 + 10x2 + 3x 0,−0.4812099363,−2.290648801
−1.114070603± 1.216746004i
(1 + x)5 − 1 0,−1.809169994± 0.5877852523i
−0.6909830056± 0.9510565163i
Graphs Domination rootsDomination
Polynomial
x5 + x(1 + x)5
0,−4.079595623
−5± 0.8660254038i
−0.4602021883± 0.1825822546i
x6 + 6x5 + 13x4 + 7x3 + 2x2 0, 0,−2.68992909± 1.48876257i
−0.3100709032± 0.3397771285i
x6 + 6x5 + 11x4 + 6x3 + x2
x3(x + 2)3 −2,−2,−2, 0, 0, 0
x6 + 6x5 + 12x4 + 6x3 + 2x2 0, 0,−0.2730218941± 1.171787618i
−0.2697810591± 0.3921620363i
x6 + 6x5 + 13x4 + 10x3 + x2 0, 0,−0.1167964941,−1.468989944
−2.207106781± 0.9783183435i
0, 0, −3±
√
3i
2
6
Graphs
x6 + 6x5 + 12x4 + 10x3 + 5x2 + x
−0.3376410214± 0.5622795121i
x6 + 6x5 + 14x4 + 8x3 + 2x2 0,−2.658003311± 1.761304516i
0,−0.3419966891± 0.2823999587i
x3(x + 2)3 −2,−2,−2, 0, 0, 0
x6 + 6x5 + 13x4 + 11x3 + 2x2
−2, 0, 0,−0.2451223338
−1.877438833± 0.7448617666i
x6 + 6x5 + 13x4 + 10x3 + 3x2 0, 0,−2.44360388± 1.081790919i
−0.5563961619± 0.3324226433i
x6 + 6x5 + 13x4 + 11x3 + 2x2 −2, 0, 0,−0.245122338
−1.877438833± 0.7448617666i
Domination
polynomial
Domination
roots
0, −3±
√
5
2
,−2.324717957
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 13x4 + 10x3 + x2
0, 0.1167964941,−1.46889944
0,−2.207106781± 0.9783183435i
x6 + 6x5 + 13x4 + 10x3 + 3x2 0, 0,−2.443603838± 1.081790919i
−0.5563961619± 0.3324226433i
x6 + 6x5 + 13x4 + 12x3 + 3x2 0, 0,
−3±√5
2
−3±√3i
2
x6 + 6x5 + 14x4 + 14x3 + 4x2 0, 0,−2,−0.4563109873
−1.771844506± 1.115142508i
x6 + 6x5 + 14x4 + 13x3 + x2 0,−2.269895466,−0.08430435664
0,−1.822900089± 1.379395179i
x6 + 6x5 + 14x4 + 12x3 + 2x2 0,−0.2164290187,−1.393915461
0,−2.194827760± 1.346175996i
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Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 14x3 + 3x2 0,−0.2994016633,−1.350916832
0,−2.174840752± 1.639280671i
x6 + 6x5 + 13x4 + 11x3 + 5x2 + x
0,−2.427785723± 0.950570239i
−0.4700460985,−0.3371912281± 0.445588983i
x6 + 6x5 + 13x4 + 10x3 + 3x2 0,−0.5563961619± 0.3324226433i
0,−2.443603838± 1.081790919i
x6 + 6x5 + 13x4 + 11x3 + x2 0, 0,−2.484028302,−0.1028205989
−1.706575549± 1.001441185i
x6 + 6x5 + 13x4 + 12x3 + 3x2 0, 0,
−3±√5
2
−3±√3i
2
x6 + 6x5 + 13x4 + 12x3 + 3x2 0, 0,
−3±√5
2
−3±√3i
2
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 14x4 + 14x3 + 5x2 + x 0,−1.73389185,−0.217080412± 0.269330519i
−1.915973659± 1.071788470i
x6 + 6x5 + 14x4 + 13x3 + 3x2
0, 0,−0.3355783757,−1.591616384
−2.036402620± 1.212379236i
x6 + 6x5 + 14x4 + 14x3 + 4x2
0, 0,−2,−0.4563109873
−1.771844506± 1.115142508i
x6 + 6x5 + 14x4 + 14x3 + 4x2
0, 0,−2,−0.4563109873
−1.771844506± 1.115142508i
x6 + 6x5 + 14x4 + 13x3 + 5x2 0,−2.286980360± 1.226653153i
0,−0.7130196400± 0.4837336214i
x6 + 6x5 + 14x4 + 14x3 + 4x2
0, 0,−2,−0.4563109873
−1.771844506± 1.115142508i
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Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 14x4 + 15x3 + 5x2 0, 0,−0.56831683417,−2.431683417
−1.5± 1.169629851i
x6 + 6x5 + 14x4 + 14x3 + 2x2
0, 0,−0.1695851489,−2.530240715
−1.650087068± 1.392201828i
x6 + 6x5 + 14x4 + 14x3 + 2x2
0, 0,−0.1695851489,−2.530240715
−1.650087068± 1.392201828i
x6 + 6x5 + 15x4 + 16x3 + 5x2
−1.898235261± 1.471098423i
x6 + 6x5 + 15x4 + 16x3 + 5x2
0, 0,−1.690787594,−0.5127418837
0, 0,−1.690787594,−0.5127418837
−1.898235261± 1.471098423i
x6 + 6x5 + 15x4 + 16x3 + 3x2
0, 0,−2.211299175,−0.2343492058
−1.777175810± 1.621954270i
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 16x3 + 3x2
0, 0,−2.211299175,−0.2343492058
−1.777175810± 1.621954270i
x6 + 6x5 + 15x4 + 18x3 + 9x2 0, 0,
−3±√3i
2
, −3±
√
3i
2
x6 + 6x5 + 15x4 + 13x3 + 5x2 + x
0,−0.6986373617,−2.403984526± 1.726708628i
−0.246696797932± 0.3201957301i
x6 + 6x5 + 13x4 + 12x3 + 3x2 0, 0,
−3±√5
2
, −3±
√
3i
2
x6 + 6x5 + 14x4 + 13x3 + 6x2 + x
0,−0.3298519915,−0.4943112262± 0.4292945009i
−2.340762778± 1.2623871272i
x6 + 6x5 + 14x4 + 14x3 + 5x2 + x
0,−1.915973659± 1.07178847i,−1.733891857
−0.2170804124± 0.1693305196i
9
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 14x4 + 14x3 + 4x2 0, 0,−2,−0.4563109873
−1.771844506± 1.115142508i
x6 + 6x5 + 14x4 + 14x3 + 4x2
0, 0,−2,−0.4563109873
−1.771844506± 1.115142508i
x6 + 6x5 + 14x4 + 15x3 + 5x2
0, 0,−0.5683165834,−2.431683417
−1.5± 1.169629851i
x6 + 6x5 + 14x4 + 15x3 + 3x2
0, 0,−0.2538958159,−2.746104184
−1.5± 1.432751073i
x6 + 6x5 + 14x4 + 13x3 + 3x2
0, 0,−0.3355783757,−1.591616384
−2.036402620± 1.212379236i
x6 + 6x5 + 14x4 + 16x3 + 8x2 0, 0,−2,−2,−1± i
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 14x4 + 16x3 + 6x2 0, 0,−2.712984870,−0.6607537846
−1.313130673± 1.273873384i
x6 + 6x5 + 15x4 + 17x3 + 7x2 + x
0,−1.821196004,−1.777804310± 1.380126973i
−0.3115976882± 0.1063403254i
x6 + 6x5 + 15x4 + 16x3 + 5x2
0, 0,−0.5127418837,−1.690787594
−1.898235261± 1.471098423i
x6 + 6x5 + 15x4 + 16x3 + 9x2
0, 0,−2.287815480± 1.416093080i
−0.712845204± 0.8578967583i
x6 + 6x5 + 15x4 + 17x3 + 6x2
0, 0,−2,−0.6073532183
−1.69632391± 1.435949864i
x6 + 6x5 + 15x4 + 17x3 + 6x2
−2, 0, 0,−1.696323391± 1.435949864i
−0.6073532183
10
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 17x3 + 6x2
−2, 0, 0,−1.696323391± 1.435949864i
x6 + 6x5 + 15x4 + 18x3 + 5x2
0, 0, −3±
√
5
2
−1.5± 1.658312395i
x6 + 6x5 + 15x4 + 18x3 + 9x2
0, 0, −3±
√
3i
2
, −3±
√
3i
2
x6 + 6x5 + 15x4 + 18x3 + 9x2
0, 0, −3±
√
3i
2
, −3±
√
3i
2
x6 + 6x5 + 15x4 + 18x3 + 7x2
0, 0,−0.6850070170,−2.314992983
−1.5± 1.471126630i
x6 + 6x5 + 15x4 + 18x3 + 5x2 0, 0,
−3±√5
2
, 1.5± 1.658312395i
−0.6073532183
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 14x4 + 15x3 + 6x2 + x
0,−2.262775453,−1.581802579± 1.050784604
−0.2868096974± 0.2007169253i
x6 + 6x5 + 14x4 + 15x3 + 5x2
0, 0,−0.5683165834,−2.431683417
−1.5± 1.169629851i
x6 + 6x5 + 14x4 + 16x3 + 5x2 + x
0,−2.864842397,−1.393635631± 1.420654094i
−0.1739431702± 0.2405814331i
x6 + 6x5 + 14x4 + 16x3 + 6x2
0, 0,−0.6607537846,−2.712984870
−1.313130673± 1.273873384i
x6 + 6x5 + 14x4 + 16x3 + 8x2 −2,−2, 0, 0,−1± i
x6 + 6x5 + 15x4 + 16x3 + 9x2 + 2x
0,−0.4803364244,−2.232911236± 1.437396867i
−0.5269205520± 0.5592759971i
11
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 17x3 + 72 + x
0,−1.821196004,−1.777804310± 1.380126973i
−0.3115976882± 0.1063403254i
x6 + 6x5 + 15x4 + 17x3 + 6x2
2, 0, 0,−0.6073532183
−1.696323391± 1.435949864i
x6 + 6x5 + 15x4 + 18x3 + 8x2 + x
0,−2.176795754,−0.5207953776,−0.2039062288
−1.549251320± 1.387732798i
x6 + 6x5 + 15x4 + 19x3 + 11x2 + x
0,−0.1101087542,−1.786085002± 0.4632927094i
−1.158860620± 1.150860290i
x6 + 6x5 + 15x4 + 18x3 + 7x2
0, 0,−2.314992983,−0.6850070170
−1.5± 1.471126630i
x6 + 6x5 + 15x4 + 18x3 + 9x2 0, 0,
−3±√3i
2
, −3±
√
3i
2
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 18x3 + 7x2 0, 0,−2.314992983,−0.6850070170
−1.5± 1.471126630i
x6 + 6x5 + 15x4 + 18x3 + 9x2
0, 0, −3±
√
3i
2
, −3±
√
3i
2
x6 + 6x5 + 15x4 + 18x3 + 9x2
0, 0, −3±
√
3i
2
, −3±
√
3i
2
x6 + 6x5 + 15x4 + 19x3 + 8x2
0, 0,−0.7444920802,−2.567086293
−1.34410813± 1.54240165i
x6 + 6x5 + 15x4 + 19x3 + 10x2
0, 0,−2,−1.5698400291
−1.215079855± 1.307141279i
x6 + 6x5 + 15x4 + 19x3 + 8x2
0, 0,−0.7444920802,−2.567086293
−1.344210813± 1.54240165i
12
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 20x3 + 9x2
0, 0,−0.7887008253,−2.765650794
−1.222824190± 1.621954270i
x6 + 6x5 + 15x4 + 20x3 + 9x2
0,−2.765650794,−0.7887008253
−1.222824190± 1.621954270i
x6 + 6x5 + 14x4 + 16x3 + 7x2 + x 0,
−3±√5
2
,−1.34116± 1.16154i,−0.3176721962
x6 + 6x5 + 14x4 + 16x3 + 8x2 0, 0,−2,−2,−1± i
x6 + 6x5 + 15x4 + 18x3 + 9x2 + 2x
−2, 0,−1.624810534± 1.300242590i
−0.3751894662± 0.3002425902i
x6 + 6x5 + 15x4 + 18x3 + 8x2 + x
0,−2.176795754,−0.2039062288
−1.549251320± 1.387732798i,−0.5207953776
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 18x3 + 9x2
0, 0, −3±
√
3i
2
, −3±
√
3i
2
x6 + 6x5 + 15x4 + 19x3 + 9x2 + x
0,−2.472735984,−0.1572055564
−1.362795785± 1.460975549i,−0.6444668895
x6 + 6x5 + 15x4 + 19x3 + 11x2 + x
0,−0.1101087542,−1.786085002± 0.4632927094i
−1.158860620± 1.150860290i
x6 + 6x5 + 15x4 + 19x3 + 10x2
0, 0,−2,−1.569840291
−1.215079855± 1.307141279i
x6 + 6x5 + 15x4 + 19x3 + 10x2
0, 0,−2,−1.569840291
−1.215079855± 1.307141279i
x6 + 6x5 + 15x4 + 19x3 + 10x2
0, 0,−2,−1.569840291
−1.215079855± 1.307141279i
13
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 20x3 + 10x2 + x0,−2.697014812,−0.7238052313,−0.1312240595
−1.223977949± 1.551007205i
x6 + 6x5 + 15x4 + 20x3 + 11x2
0, 0,−2.487258116,−1.309212406
x6 + 6x5 + 15x4 + 20x3 + 11x2
0, 0,−2.487258116,−1.309212406
−1.101764739± 1.471098423i
x6 + 6x5 + 15x4 + 20x3 + 13x2
0, 0,−2.110182057± 0.5503585864i
−0.8898179428± 1.393466796i
x6 + 6x5 + 14x4 + 16x3 + 9x2 + x
0,−2.078388933± 0.4969396651i
−0.8499485093± 0.8974603264i,−0.1433251161
x6 + 6x5 + 15x4 + 19x3 + 10x2
0, 0,−2,−1.569840291
−1.215079855± 1.307141279i
−1.101764739± 1.471098423i
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 19x3 + 11x2 + x
0,−0.1101087542,−1.786085002± 0.4632927094i
−1.158860620± 1.150860290i
x6 + 6x5 + 15x4 + 19x3 + 12x2
0, 0,−2.109723446± 0.84364772749i
−0.8902765540± 1.237652874i
x6 + 6x5 + 15x4 + 20x3 + 12x2 + x
0,−2.336258291,−0.09829539170,−1.436165083
−1.064640617± 1.377906785i
x6 + 6x5 + 15x4 + 20x3 + 13x2 + 2x
−2, 0,−0.2138486222,−1.786151378
−1± 1.272019650i
x6 + 6x5 + 15x4 + 20x3 + 12x2 + x
0,−2.336258291,−0.09829539170,−1.436165083
−1.064640617± 1.377906785i
x6 + 6x5 + 15x4 + 20x3 + 13x2
0, 0,−2.110182057± 0.5503585864i
−0.8898179428± 1.393466796i
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Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 20x3 + 13x2
0, 0,−2.110182057± 0.5503585864i
−0.8898179428± 1.393466796i
x6 + 6x5 + 15x4 + 19x3 + 12x2 + 2x
0,−0.2451223338,−1± i
−1.877438833± 0.7448617666i
x6 + 6x5 + 15x4 + 20x3 + 12x2 + 3x
0,−2.524293472,−1.23324524± 1.365722905i
−0.5046107394± 0.3104610911i
x6 + 6x5 + 15x4 + 20x3 + 13x2 + 2x
−2, 0,−1.786151378
−0.2138486222,−1± 1.272019650i
x6 + 6x5 + 15x4 + 20x3 + 14x2 + x
0,−0.08005078822,−2.144712463± 0.6831189617i
−0.8152621424± 1.342012094i
x6 + 6x5 + 15x4 + 20x3 + 14x2 + 3x
0,−0.3481765462,−1.937013339± 0.4775438047i
−0.8888983876± 1.172487266i
Graphs
Domination
polynomial
Domination
roots
x6 + 6x5 + 15x4 + 20x3 + 15x2 0, 0,−2.287815480± 0.8578967583i
−0.7121845204± 1.416093080i
x6 + 6x5 + 15x4 + 20x3 + 15x2 + 2x
0,−0.1656773671,−2.1855221466± 0.7905450542i
−0.7319398507± 1.303722291i
x6 + 6x5 + 15x4 + 20x3 + 15x2 + 4x
0,−0.4913396084,−2.011836827± 0.6839585956i
−0.7424933684± 1.118790314i
(1 + x)6 − 1 −2, 0, −3±
√
3i
2
, −1±
√
3i
2
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